Adenoviral gene transfer of connective tissue growth factor in the lung induces transient fibrosis.
Connective tissue growth factor (CTGF) is felt to be one of the key profibrotic factors and is a downstream effector molecule mediating the action of transforming growth factor (TGF)-beta1, a cytokine known to induce severe and progressive fibrosis. However, the in vivo fibrogenic effect of isolated CTGF expression is not well described. We used adenoviral gene transfer to transiently overexpress CTGF in rat lungs after intratracheal administration and compared it with transient overexpression of active TGF-beta1 delivered by a similar adenovirus vector. This high expression of CTGF over 6-10 days induced a moderate but reversible fibrosis. We observed an increase of fibronectin, procollagen 1a2, and endogenous CTGF gene expression at 14 days, which suggested an indirect activation by CTGF. Tissue inhibitor of metalloproteinase-1 was weakly and transiently upregulated after CTGF exposure. These same genes were robustly and persistently stimulated by TGF-beta1 from Day 3 to Day 21. This data suggested that CTGF may act as a TGF-beta1 cofactor rather than a direct fibrogenic factor. We demonstrate that CTGF overexpression can initiate fibrogenic activity but likely requires the presence of additional factors, such as tissue inhibitor of metalloproteinase-1, to maintain a nonfibrolytic environment and to cause progression of fibrosis.